Prior to 2003, only 39 cases of oncocytic carcinoma of salivary gland origin had been reported in the Englishlanguage literature. We report a new case, which occurred in a 48-year-old woman whose disease had metastasized to regional lymph nodes. She was treated by radical parotidectomy, with sacrifice of the fa cial nerve, and radical neck dissection. At the 3-year f ollow-up, she remained fr ee of disease. Our review of the literature suggests that patients with such tumors who undergo aggressive surgery rather than conservative treatment have the best prognosis.
Introduction
Oncoc ytes are most abundant in the parotid gland; they are also found in other major and minor salivary gland s as well as in the larynx, trachea, bronchi, esopha gus, nasal mucou s memb ranes , thyroid, parathyroid , pancreas, liver, and stomach.' The terms oncocy tic carcinoma, oncocy tic adenocarcinoma, malignant oncocytoma, and malignant oxyphilic adenoma are synon ymou s.
Oncocytic carcinoma of salivary gland origin is rare. Bauer and Bauer reported the first case in 1953,2 and only 39 cases had been reported in the English-language literature through the end of 2002. 3 -5 Mo st cases of onco cytic carcinoma have occurred in the parotid gland s, but recen t reports have described tumor s that involved the submandibular gland and minor gland s of the palate, nasal cavity, and ethmoid and maxillary sinuses.v' Malign ant onco cytic tumors have also occurred in the thyroid and parathyroid glands, kidney, ovar y, nasal cavit y, superior mediastinum, lung, and breast." Althou gh focal oncoc ytic feature s are seen in a wide variet y of salivary neopl asm s, both benign and malignant oncocytic neoplasms are extremely rare." In this article, we describ e a new case of oncocytic carcinoma that arose in the parotid gland and metastasized to regional lymph nodes,
Case report
A 48-year-old woman was admitt ed to the ENT clinic with a 3-yea r history of a painless left preauricular mass. Physical examination revealed a fixed, hard, 6 x 6-cm mass in the left parotid region alon g with a partial left peripheral facial paralysis, Multiple mobile lymph nodes were palpabl e on the left side of her neck. Computed tomo graphy demonstrated a 6 x 6-cm solid lesion in the left superficial parotid region and several enlarged lymph node s in the parotid gland and on the left side of the patient ' s neck . Systemic physical and laboratory examinations revealed no abnormality. Cytolo gic examination of a fine-needle aspiration biopsy specimen sugges ted Warthin' s tumor. A seco nd aspirati on biopsy specimen was reported as a malignant epithelial tumor.
After the patient provid ed written consent for sacrifice ofthe facial nerve during a possible radic al parotidectom y and neck dissection, we performed a superficial parotidectomy , which leaves residual tumoron the VIIth cranial nerve. The specimen was sent for froze n-section analysis, which revealed the presence of malignant-appearing cells, Therefore, a radical parotid ectom y with sacrifice of the facial nerve and a radical neck dissection were perform ed , Four enlarged lymph nodes between I and 3 em in diameter were found in neck levels 2, 3, and 4. No reconstructive procedure was performed on the massively infiltrated facial nerve.
Histop athologic examination of para ffin-block sections stained with hematoxylin and eosin (H&E) revealed that the tumor had almost completely infilt rated the parotid gland. Nuclear atypia of the tum or cells was not as promin ent as it usually is in oncocytomas. Cell s with abundant polygonal eos inophilic gra nular cytopla sm formed nests (figure 1), Mitoses were scattered. The four lymph nodes were positive for metastasis, as they had the same histopathologic features as did the primary tumor ( figure 2) . Streptavidin-biotin immunohistochemical study of the parotidectomy and neck dissection specimens was performed on paraffin-block sections by the standard labeled method. The primary antibody was a mouse monoclonal antihuman mitochondrial antibody (MAB 1278; Chemicon International; Temecula, Calif.). Almost all antibody tumor cells showed fine-granular, intense immunoreactivity in the cytoplasm ( figure 3) . A diagnosis of oncocytic carcinoma was based on these histopathologic and immunohistochemical findings .
Postoperative radiotherapy with 50 Gy to the neck and parotid region was administered, and the patient showed no signs of recurrence or distant metastasis at 3 years of follow-up.
Discussion
Oncocytic adenocarcinomas have been estimated to represent only 5% of all oncocytomas and 0.0005 % of all salivary gland tumors." They are characterized by oncocytes with marked cellular atypia, frequent mitoses, destruction of adjacent structures, perineural or vascular invasion, and distant or regional lymph node metastasis. All types of benign or malignant salivary gland tumors may have foci of oncocytic cells, but the oncocytic component usually contains such a small portion that it is unlikely to be confused with oncocytic carcinoma. Tumors with a significant oncocytic component include Warthin's tumor, oncocytoma, and oncocytic carcinoma. 10 Histochemical or electronmicroscopic confirmation of the oncocytic (mitochondrial) nature of the cytoplasm is necessary because cytoplasmic accumulation of smooth endoplasmic reticula, Iysosomes, or secretory granules may have a similar appearance.' Shintaku and Honda reported that immunohistochemistry with antimitochondrial antibody is highly sensitive and specific for light microscopic identification of mitochondria and superior to routine H&E staining, especially for the detection of isolated oncocytic cells." In our patient, the immunohistochemical study with antimitochondrial antibody revealedintense immunoreactivity of the cytoplasm in the tumor cells.
Approximately one-third of patients with oncocytic carcinoma of the parotid develop a painful mass or experience facial paralysis. The skin overlying the gland is occasionally discolored or wrinkled. Diagnosis is usually made I to 2 years after the onset of disease. ' Nakada et al publi shed areview of27 cases of oncocytic carcinoma of the parotid gland ." Those patients ranged in age from 30 to 91 years (mean : 58). Local lymph node metastasis occurred in 17 patients (63 .0%) and distant metastasis in 7 (25 .9%). They reported that distant metastasis appeared to be the most important prognostic feature of oncocytic carcinoma; local lymph node me- tastasis was not necessarily a critical factor in the overall progno sis. The 3-year recurrence-free survival of our patient, despite the fact that she had had a neck metastasis, is consi stent with survival reported by Nakada et al.
Goode and Corio reported nine cases of oncocyt ic carcinoma of the salivary glands, which they obtained from the files of the Armed Force s Institute of Patholog y.? Recu rrence s developed in five of these nine patients (55.6%), four of whom had been treated initially with conservative rather than aggressive surgical interventi on. Goode and Corio reported that tumors smaller than 2 em in diameter appeared to be associ ated with a better prognosis than those that were larger. It seems clear from their study that patients who undergo more aggressive initial surgery have a significantly better overall progno sis.
Radiation does not appear to favorably alter the biologic behavior of this tumor ." Prophylactic neck dissection may be indicated for tumors that are larger than 2 em in diameter ." Further investigation of the prognosis of patients with oncocytic carcinoma of the parotid gland is warranted as more cases are reported.
